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INTRODUCTION 

circa 1958 a joint venture was formed between Sun 
Company and Olin Chemical Company called SunOlin Chemical 
Company. The SunOlin production facility was located in the 
extreme southwest corner of the Marcus Hook Refinery bounded 
by Middle creek on the North and West and the Delaware River 
on the South. The entire site is within the borders of the 
state of Delaware. 

Initially, Sunolin manufactured urea for Olin with 
ammonia feed provided by the Sun refinery. Carbon dioxide 
feed for urea manufacture was provided by a Kellogg 
steam-Methane reformer which also produced merchant hydrogen 
and carbon monoxide. 

In 1961, SunOlin built Ethylene and Ethylene Oxide units 
with engineering-construction provided by the Lummus Company. 
The Ethylene Oxide Unit is a licensed Shell design. Prior to 
construction of these additions the construction site was a 
marshy swamp within the tidal plan of the Delaware River and 
had been used as a refuse dump. 

This report documents, as far as possible, the land use 
history of the former sunOlin plant site including prior use, 
backfilling activities for plant expansion, boring records, 
geological formations and other pertinent information. This 
data was collected and recorded for this report by Sam 
Palese, a Civil Engineer in the employ of Sun when SunOlin 
was formed and then an employee of sunOlin until its purchase 
by Sun in 1987. 

SunOlin stopped the manufacture of urea in 1973. Sun 
bought out Olin's interest in late 1987 and SunOlin became 
the Ethylene Complex of the Sun Marcus Hook Refinery on 
January. 1, 1988. 

WB:erh 
5/5/89 
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It is believed that the area in which the Ethylene 
Complex is located was once underlaid by a very old 
metamorphosed sediment, probably composed mostly of 
mica-gneiss. During the pre-Cambrian period, a great body of 
igneous rock comprised chiefly of gabbro intruded into the 
gneiss as a batholith. The intrusion of the gabbro into the 
gneiss occasionally resulted in fractured rock appearing at 
the surface of the gabbro. This fractured rock weathered and 
decomposed easily because it contained large amounts of mica. 

The last great epoch of geologic development in this 
area was the Pleistocene when sand and gravel were deposited 
on the decomposed rock by swollen sediment-laden streams that 
flowed from the great ice sheet which lay to the North of 
this area. This sand and gravel stratum, which is part of 
the Cape May Formation, is known to contain areas of decayed 
vegetation and buried peat bogs. 

Across most of the Ethylene Complex the filled areas are 
underlaid by organic silts ranging in color from tan to black 
with varying amounts of decayed vegetation. These strata 
consist of very soft and highly compressible river deposits 
made up primarily of varved silts with thin la¥ers of very 
fine sand and intermixed with decaying vegetation. The 
thickness of this deposit varies erratically from about two 
(2) feet in the northern part of the Ethylene Complex to 
about twenty-four (24) feet in the southern part near the 
river at the existing bulkhead. This highl¥ compressible 
organic silt is underlaid by a stratum of silty sand and 
gravel. 

The compact sand and gravel stratum contains occasional 
pockets of less firm silty soil. In various locations the 
upper twelve (12) inches to eighteen (18) inches of the sand 
and gravel layer show considerable contamination by the 
overlaying silt stratum. The depth of this sand and gravel 
stratum varies considerable from a depth of about twenty-two 
(22) feet below the surface at the north end of the Ethylene 
Complex to about forty (40) feet at the southern end close to 
the river. The depth of the sand and gravel layer, itself, 
varies considerable from about four (4) feet in some areas to 
about fifteen (15) feet in other areas. 

Sound igneous bedrock is known to underlie the sand and 
gravel stratum. In many portions of the plant the sound rock 

* See Appendix A for Glossary of Geology Terms 
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is overlain by several feet of decomposed rock. The top of 
this rock shelf seems very erratic and there appears to be no 
l?attern as to how the shelf is running. From most 
indications, it seems that the depth below the ground surface 
to the top of the rock shelf varies from about twenty-five 
{25) feet in the northern end of the Ethylene Complex to 
about sixty-five (65) feet or more at the southern end near 
the river. · 

The depth at which the sand and gravel stratum was 
encountered in the numerous borings drilled throughout the 
plant indicates that this stratum as well as the rock shelf 
varies considerably from boring to boring. It appears that 
any attempt to interpolate the elevation of either the sand 
and gravel stratum or the rock shelf between widely spaced 
borings cannot be very accurate, especially in the area near 
the river. 

HISTORY OF LANDFILL OPERATION: 

Around the mid to late 1940's sun Oil was using the low 
lying area west of Blueball Avenue and south from Middle 
Creek to diSJ?OSe of their refinery waste. This waste 
consisted primarily of a mixture of spent clay catalyst and 
natural earth or silt, clay, sand and some gravel. This 
material was used to cover over.other refinery waste such as 
building debris consisting of concrete slabs, bricks and 
lumber. Also, there were tin cans, steel drums, oily waste, 
and other miscellaneous trash dumped throughout the area. At 
that time, Sun had a twenty-five (25) year schedule for the 
completion of this land reclamation project. The schedule 
called for the entire area to be brought up to elevation + 
15.0 feet by the end of 1969. 

There.was a large amount of spent cla¥ catalyst coming 
from Sun Oil's 14-3 Plant that had to be disposed of in some 
way. People at that time thought that it could possibly be 
used as a fill material. They began experimenting with 
various mixtures in order to find a proper mix that would 
make a material that would compact well and would be 
impervious to water. They settled on two mixtures that were 
eventually used to fill the major part of the area that 
became the sunOlin Plant. · 
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These two mixtures were made up of the following: 

(1) 

( 2) 

Sun Oil's Blend "A" used: 
One (1) part river silt 
Two (2) parts of Plant 14-3 spent clay (oil) 
Sun Oil's Blend "B" used: 
One (1) part river silt 
One (1) part of Plant 14-3 spent clay (wax) 
One (1) part natural clay 

The ingredients in each blend were thoroughly mixed together 
with a backhoe and bulldozer before being placed in the area 
to be filled. 

When sunOlin Chemical Company purchased approximate!¥ 
33.5 acres from the Sun Oil Company about 1958, the majority 
of this acreage had been filled and leveled off to elevation 
+ 15.0 feet. However, there was an area in the southeast 
corner of the SunOlin Plant that was still under water 
(Delaware River). Prior to the time of this purchase, Sun 
Oil had been using the area north of grid line S25+00 and 
west of grid line W15+50 as a dump site to dispose of their 
refinery waste. 

The refinery waste that lays below the surface of the 
Ethylene Complex is similar to that specified above. Also, 
there are areas where some iron pyritic waste mixed in with 
other fill material is found. The mixture of spent clay 
catalyst and natural soil, as s~ecified above, was spread 
over the area to cover up deposits of trash and other 
refinery waste. This combination of fill material was spread 
over the area in layers and was well compacted by using 
rollers and bulldozers. Test borings drilled throughout the 
Ethylene Complex indicate that the depth of this fill 
material ranges anywhere from about eight (8) feet in some 
areas down to a depth of as much as twenty-two (22) feet in 
other areas. 

In 1960 after Sunolin decided to build the Ethylene 
Unit, Ethylene Oxide Unit and the Boiler Plant, it was 
necessary to fill in the area south of grid line S25+50 and 
east of grid line W15+50 since this area was still under 
water (Delaware River). This land reclamation project had to 
be completed within three or four months so that the Lummus 
Company could start construction of the Sunolin facility 
expansion. 

In October 1960 filling this area with clean sandy clay 
soil was begun. This soil was purchased from a barrow-pit 
located outside of the refinery. The barrow pit was located 
on land owned by the contractor responsible for the filling 
operation. 
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Although every precaution was taken to insure that the 
fill was properly placed and compacted, not enough time was 
available to allow the area to subside and ensure against 
differential settlement that took place throughout the area. 
It was estimated at the time that there could be an area 
subsidence of as much as two (2) feet within a period ranging 
from six (6) months to one year. Area subsidence is caused 
by the compaction of the highly compressible silt¥ 
clay stratum underlying the fill plus the compaction of the 
new fill itself; all being caused by the added weight of the 
new fill. 

In general terms, the area under the Ethylene Complex is 
made up of a heterogenous fill consisting of a mixture of 
clayey silt, sand, gravel, fragments of wood, brick, and 
concrete, catalytic and pyritic waste, some pockets of oil, 
along with other miscellaneous refinery waste products. The 
surface of the fill in most areas was set at elevation +15.0 
feet. The fill extends to depths ranging from twelve (12) 
feet in the northern end of the plant to about twenty-two 
(22) feet at the southern end near the river. Generally, the 
fill is moderately compact, the upper half being more compact 
than the lower half. 

The fill in the northern part of the boiler area and the 
northern part of the cooling tower area was· placed to 
elevation +12.0 feet about 1944, and in the northern end of 
the Ethylene Unit in the vicinity of the control room about 
1954. These areas were then raised to elevation +15.0 feet 
about 1958. The area west of grid line W17+00 in the 
vicinity of the western part of the Ethylene Unit, the Oxide 
Unit and the Ethylene Oxide storage area was raised to 
elevation +15.0 feet about 1958. 

The areas east of grid line W17+00 and south of grid 
line S25+50, this takes in the southeast end of the ethylene 
compressor house area, the ethylene heater area, the entire 
boiler area, cooling tower area, the liquid ethylene storage 
area, and the liquid ethylene loading areas, were filled to 
elevation +15.0 feet in 1960. This entire area was reclaimed 
from the Delaware River. 

During the land reclamation project in 1960 a large area 
of river silt was pushed into a pocket bounded by grid lines 
W12+00 to W14+10 and grid lines 527.f-60 to S29+90. As the 
filling operation was progressin~, a large mud wave of silt 
was pushed into this area. The idea was to remove the silt 
from the pocket using a drag line on a crane. The silt was 
to be removed from the plant by trucks. After that, the 
remaining hole was to be filled with clean earth. 

A large portion of this silt was removed in order to 
place new fill in the area under the ethylene storage sphere, 
TK-1001, and the area of the pipe rack for the river crossing 
lines. Since the remaining area was not scheduled for use at 
that time, it was decided to leave the pocket of silt and 
cover it with fill. This was done to reduce the cost of the 
overall landfill project. 
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The remaining area of silt was covered and then a 
surcharge of fill was used to bring the area elevation up to 
+24.0 feet in 1960. A subsidence of this area of about four 
(4) or five (5) feet of the highly compressible silt over a 
period of time was expected. Today this area appears to be 
about elevation +19.0 feet. This means that the weight of 
the fill has caused some compaction of the river silt. 

For location of this area see Sun R&M drawing titled 
"Ethylene complex-History of Landfill" No. E-11089 dated 
February 2, 1989. 

Buried under the surface in the area bounded by grid 
lines S25+60 south to S29+70 and grid Jines W15+18 west to 
W15+68 is an old piled wooded wharf. The piled wharf is 
about twelve (12) to fourteen (14) feet below the surface. 

For location see Sun R&M drawing titled "Ethylene 
Complex-History of Landfill" No. E-11089 dated February 2, 
1989. 

GENERAL DISCUSSION OF BORINGS 

A. Borings #1 Through #6 

Borings #1 through #6 were drilled during the period of 
January 30, 1957 through February 11, 1957. 

At the time of field exploration for these borings, the 
elevation of the ground surface varied from +11.4 feet to · 
+16.0 feet. Surface soils consisted of fill composed of 
silty loam with some gravel and cinders. 

A large area in the vicinity of boring #4 was used as a 
garbage dump during 1956, 1957. At the time of field 
exploration (February 1957) four (4) feet of garbage such as 
ashes, tin cans, waste oil deposits, miscellaneous refinery 
waste had been deposited in this area. 

The area encompassing borings #1, 2, 3, 5 and 6 was 
underlain by moderately firm silty loam with gravel and 
cinders which extends from ground surface to depths of about 
ten (10) to fifteen (15) feet. Below the silty loam very 
soft slough deposits were found. These slough deposits, 
composed mostly of silt with decayed vegetation were found to 
be highly compressible. 

Ground water was encountered in the borings at depths 
ranging from five (5) to ten (10) feet below the existing 
ground surface. 

For location of these borings see Sun R&M drawing 
#E-11089 for details of the profiles for these borings see 
the "Log of Borings" presented in the attached Appendix I. 

Borings #7 through #26 were drilled during the period between 
November 26, 1958 and December 5, 1958. 

• 
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At the time of field exploration, the site blanketed by 
fill material had just recently been graded to an elevation 
of +15.0 feet. The surface soils overlaying this area 
consist of fill material composed of a mixture of spent clay 
catalyst, natural soil, silt, gravel, wood fragments, 
cinders, catalytic and pyritic waste. The fill extends to 
depths ranging from six (6) feet to seventeen {17) feet below 
the ground surface. Generally, the fill is moderately 
compact, although occasional less compact pockets were 
observed. The u~per few feet of the fill appear more compact 
than the lower fill. 

The southern portion of the area encompassing borings #7 
through #26 is underlain by a highly compressible slough 
deposit consisting mostly of dark gray organic silt with 
varying amounts of decayed vegetation. This highly 
compressible deposit begins roughly at grid line s 20+50 and 
increases in thickness in a southerly direction to a maximum 
of about sixteen (16) feet at grid line s 23+00. 

Ground water table was observed to lie at a depth of 
approximately eight (8) to ten (10) feet below the present 
ground surface. 

For location of these borings see Sun R&M drawing No. 
E-11089. 

For details of the profiles for· these borings see the 
"Log of Borings" presented in the attached Appendix B. 

B. Borings #27 Through #34 

Borings #27 through 34 were drilled during the period 
between August 9, 1960 and August 12, 1960. 

By mid 1960 the major portion of the area occupied by 
the Ethylene Complex had been filled and graded to elevation 
+15.0 feet. As of August 1960 the southeast corner of the 
site had not been filled and was mostly under water. Sun Oil 
was still using the edge of this area as a garbage dump. 

The location of boring #34 was under water and had to be 
drilled from a makeshift raft. 

The fill encountered in borings #27, 28, 29, 30, 32 and 
#33 was composed of clayey silt with sand, ~ravel, occasional 
wood fragments and some catalytic and pyritic waste. The 
fill extends to depths ranging from approximately twelve (12) 
to twenty one (21) feet below the ground surface. Generally, 
this fill is moderately compact. The upper half of the fill 
appears to be more compact than the lower half. 
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In the area of borings #32 and #33 the fill was graded 
to elevation +12.0 feet between 1943 and 1944. The area of 
borings #29 and #30 was graded to elevation +12.0 feet in 
1954. The area of borings #29, 30, 32, 33 was finally filled 
and graded to elevation +15.0 feet between 1957 and 1958. 
The area of borings #27 and #28 was raised to elevation + 
15.o feet in 1958. 

Field exploration of the area around boring #31 revealed 
that the fill contained appreciable amounts of tin cans, 
cinders, oily chemical waste, and other miscellaneous 
refinery rubbish. This fill material was found to be in a 
very loose condition. The area of this poor material is 
located roughly south of grid line S 26+50 and east of grid 
line W 17+00. The area around boring #31 was filled between 
late 1950 and mid 1960. 

Dark gray organic silt with varying amounts of decayed 
vegetation was encountered beneath the fill. This organic 
deposit is soft and highly compressible. The thickness of 
the deposit varies from four (4) feet around boring #31 to 
about sixteen (16) feet around boring #29. 

Sound igneous bedrock is known to underlie the area. 
Rock generally is encountered at an elevation between twenty 
five (25) and thirty five (35) feet below the surface. 

Ground water was observed to lie at a depth of about six 
(6) feet below the surface. 

For location of these borings see Sun R&M drawing No. 
E-11089. 

For details of the profile for these borings see the 
"Log of Borings" presented in the attached Appendix B. 

c. Borings #35, 36, and 37 

Borings #35, 36, and 37 were drilled between the period 
of November 25, 1960 and November 29, 1960. 

The soils encountered in these three borings were found 
to be similar to the soils found around the Ethylene Complex. 

These borings indicated that a relatively soft pocket of 
silty sand was encountered in the sand and gravel stratum at 
a depth of about thirty two (32) feet below the surface. 

In the area around the intersection of grid line S 25+20 
and grid line W 18+65 the upper portion of the fill was found 
to contain large portions of concrete slabs and brick 
fragments. 

For location of these borings see sun R&M drawing No. 
E-11089. 

For details of the profile for these borings see the 
"Log of Borings" presented in the attached Appendix B. 



D. Borings #38, 39, 40, 41, 42, and 43 

Borings #38, 39, 40, 41, 42, and 43 were drilled on 
February 14, 1961 and February 15, 1961. 
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The fill material in the vicinity of these borings is 
composed of clayey silt, sand, gravel, occasional wood 
fragments, catalytic and pyritic waste. The surface of the 
fill was at approximately elevation + 15.0 feet at the time 
of the drilling. The fill material extends to depths ranging 
from about seven (7) feet in the northern area of the site to 
about twenty (20) feet at the southern end of the site. The 
fill in the southern portion of the area was placed about 
October 1960 and was found to be very soft and compressible. 

This fill is underlain by dark gray organic silt with 
varying amounts of decayed vegetation. This organic deposit 
is soft and highly compressible. The thickness varies in 
depth from about sixteen (16) feet to about twenty two (22) 
feet. In the area around the ethylene cooling tower the 
organic silt is only a few-feet in thickness. Most of the 
organic silt in this area was completely displaced with the 
clean natural soil used in the filling operation back in 
November 1960. 

A stratum of silty sand with gravel was encountered 
beneath the highly compressible organic silt. This compact 
sand and gravel stratum was found to contain occasional 
pockets of less firm silty soil. Sound igneous bedrock was 
found to underlie the sand and gravel stratum. 

The ground water level observed in most of these borings 
was at or near the ground surface at the time the borings 
were taken. 

For location of these borings see Sun R&M drawing No. 
E-11089. 

Detailed descriptions of the soils encountered in these 
borings are shown in the "Log of Borings" presented in the 
attached Appendix B. 

E. Boring #44 

Boring #44 was drilled on August 15, 1961. 

The area around boring #44 was filled and graded to 
elevation +16.0 feet between November and December 1960. 
This fill consisted of clean natural soil. The fill extends 
to a depth of twenty-two (22) feet and is underlain by four 
(4) feet of natural, moderately firm, silty clay. This 
in turn is underlain by twelve (12) feet of compact sand and 
gravel. Under this sand and gravel layer is a ten (10) foot 
stratum of slightly compressible very fine silty sand. 
Bedrock was encountered at a depth of forty-nine (49) feet 
below the ground surface. 



For location of this boring see Sun R&M drawing No. 
E-11089. 

Detailed description of the soils encountered in this 
boring is shown in the "Log of Borings" presented in the 
attached Appendix B. 

F. Borings #45, 46, and 47 

Borings #45, 46, and 47 were drilled on September 19, 
1962 and September 20, 1962. 
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Borings #45 and 46 indicated that the area is underlain 
by about fourteen (14) feet of heterogeneous fill consisting 
of sand, silt clay, gravel, wood, and catalytic waste mixed 
with some miscellaneous refinery waste. The fill is underlain 
by compressible river deposits which extend to depths ranging 
from thirty-six (36) feet below the ground surface at boring 
#45 to about forty-two (42) feet at boring #46. These 
compressible soils are primarily varved silts with thin 
layers of very fine sand and occasional decayed vegetation. 
The silty soils are underlain by a sand and gravel layer. It 
was noted that the upper twelve (12) to eighteen (18) inches 
of the sand and gravel stratum, in both borings, showed 
considerable contamination by the over lying silt. 

Sound bedrock was encountered at a depth of forty one 
and one half (41.5) feet below the ground surface at boring 
#45 and at a depth of forty five (45) feet in boring #46. 

Boring #47 indicated approximately eighteen (18) to 
nineteen (19) feet of heterogenous fill similar to that in 
borings #45 and #46. Sound bedrock was encountered about 
forty eight (48) feet below the .ground surface. 

For location of these borings see Sun R&M drawing No. 
E-11089. 

Detailed description of the soils encountered in these 
borings are shown in the "Log of Borings" presented in the 
attached Appendix B. 

G. Borings #48 Through 57 

Borings #48 through #57 were drilled between the period 
of October 1, 1987 through October 26, 1987. 

. These ten (10) borings were drilled by Groundwater and 
Environmental Services, Inc. (GES) in order to perform an 
environmental site.assessment of the property of the Sunolin 
Chemical Company. This assessment was relative to a planned 
pro~erty transfer of the SunOlin Chemical Plant to Sun 
Refining and Marketing Company. 

The ten (10) drilling sites were selected and located to 
provide maximum site coverage as well as to address site 
areas of particular interest. Based on these criteria, nine 
(9) borings were located around the perimeter of the property 
and one within the plant complex. 
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Results of these ten (10} borings indicated findings 
similar to those mentioned earlier in the report as far as 
subsurface composition, fill material, and the presence of 
silts in the fill areas. 
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Analytical data from groundwater samples taken during 
period of October 1, throu9h October 26, 1987, indicated a 
limited and relatively insignificant presence of petroleum 
hydrocarbons, volatile organic compounds, acid and 
base/neutral extractables. Localized notable concentrations 
of lead and ammonia as nitro9en in groundwater and total 
petroleum hydrocarbons in soils were detected. In addition, 
nitrogen and sulfate were detected in soil samples. 

Indeterminate petroleum and/or chemical-type odors wer~ 
noted during the drilling of all ten borings. In general, 
the strongest such odors were noted from black silts. 
Additionally, an oily sheen was observed on much of the black 
silt samples. Petroleum/chemical type odors were also 
detected both above and below the water table in sands and 
lighter colored silts. It should be noted, that this 
petroleum/chemical type odor could be the result of naturally 
occurring methane, which is commonly present in marsh 
deposits (decayed vegetation) such as those found in the 
organic silts underlying the site. 

The ground water elevations in the ten (10) borings 
across the area fall in the range between five (5) to twelve 
(12) feet below the ground surface. ·These elevations are 
running true to the depth of ground water found in all of the 
other borings drilled throughout the Ethylene Complex. The 
groundwater level data established by the fifty-seven (57) 
borings indicate a highly irregular static water surface, 
suggesting significant influence due to heterogeneity of 
subsurface materials and as well as tidal fluctuations. 

For location of these borings see Sun R&M drawing No. 
E-11089. 

Detailed description of the soils encountered in these 
borings are shown in the "Log of Borings" presented in the 
attached Appendix B. 

For additional detailed information concerning any of 
the data specified above, refer to the rel?ort titled " 
Subsurface Site Assessment - StmOlin Chemical Plant" prepared 
by GES, Inc., and dated October 28, 1987. 

This report is located in the files of the Environmental 
Department at Sun Refining and Marketing Company, Marcus Hook 
Refinery, and at the Risk Management Department at 10 Penn 
Center. 
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H. River Sediment Analyses 

In March 1955, during a dredging operation, a sample of 
sediment was taken from the bottom of the Delaware River 
ap~roximately one hundred {100) feet south of Sun's #2 wharf. 
This sample was sent to the Sun Refinery Laboratory for 
analysis. 

The laboratory's analysis of this sample indicated that 
the coarser material (that remaining on a 200 mesh screen) 
represented 27% of the total dry sample and was largely sand, 
mica, gravel, etc. The remaining fines material (that passed 
through a 200 mesh screen), represented 73% of the total dry 
sample was silt. 

Qualitative chemical analysis revealed that the material 
was largely silica, alumina, with a somewhat lesser amount of 
iron. Some sodium and magnesium were present along with a 
trace of calcium. 

In June 1955 another sample of sediment was taken from 
the bottom of the Delaware River and sent to the Refinery 
Laboratory for analysis. The laboratory's analyses of this 
sample indicated that the coarser material (that remaining on 
a 200 mesh screen) represented 22.4% of the total dry sample 
and was mainly small stones and sand. The remaining finer 
material (that passing through a 200 mesh screen) represented 
77.6% of the total dry sample and was all river silt. 

Emission Spectrographic analysis revealed a 
preponderance of silica and alumina, a small amount of iron, 
and a smaller amount of magnesium and sodium and traces of 
calcium, nickel, chromium, vanadium, etc. 

Since a large portion of the area that makes up the 
Ethylene Complex was once covered by the Delaware River, it 
can be concluded that these two samples are indicative of the 
organic silt that presently underlies the area. 

SLP:erh 
WB-HL13 
5/5/89 
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APPENDIX A 

GLOSSARY OF GEOLOGICAL TERMS 



CAMBRIAN 

PALEOZOIC 

PLEISTOCENE 
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GEOLOGICAL PERIODS 

PERTAINING TO THE EARLIEST DIVISION OF 
THE PALEOZOIC ERA AND THE LOWEST SYSTEM 
OF PALEOZOIC ROCKS. 

PERTAINING TO AN ERA OF GEOLOGICAL 
HISTORY FROM THE PROTEROZIC TO THE 
MESOZOIC. IN THE LATER EPOCHS OF THIS 
PERIOD LAND PLANTS, AMPHIBIANS, AND 
REPTILES FIRST APPEARED. 

PERTAINING TO OR DESIGNATING THE EPOCH 
JUST BELOW THE PRESENT EPOCH, DURING 
WHICH CANADA, NORTHERN UNITED STATES, 
NORTHERN EUROPE, AND NORTHERN ASIA WERE 
LARGELY COVERED WITH ICE. 
{THE PLEISTOCENE OR GLACIAL, EPOCH OF 
DEPOSITS). 
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SOME COMMON GEOLOGY TERMS: 

A LARGE, IRREGULAR MASS OF IGNEOUS ROCK 
OFTEN FORMING THE CORE OF MOUNTAIN 
RANGES. A GREAT MASS OF INTRUDED IGNEOUS 
ROCK WHICH STOPPED IN ITS RISE, FROM 
WITHIN THE EARTH, CONSIDERABLY BELOW THE 
SURFACE OF THE GROUND. 

A LAMINATED OR FOLIATED METAMORPHIC ROCK, 
CORRESPONDING IN COMPOSITION TO GRANITE 
OR SOME OTHER FELDSPATHIC PLUTONIC ROCK. 
COARSE-GRAINED, BANDED ROCK LIKE GRANITE 
BUT HAVING LAYERED COMPONENTS. 

ANY OF A FAMILY OF GRANULAR, IGNEOUS 
ROCKS ESSENTIALLY OF PLAGIOCLASE WITH A 
FERROMAGNESIUM MINERAL AND ACCESSORY IRON 
ORE. 
(PLAGIOCLASE - TRICLINIC FELDSPAR IN 
GENERAL AS THE SODA-LIME GROUP). 

CONSISTING OF PARTS OR ELEMENTS THAT ARE 
DISSIMILAR OR UNRELATED. 

ROCK FORMED BY THE ACTION OF GREAT HEAT 
WITHIN THE EARTH, AS ROCKS CONSOLIDATED 
FROM A MOLTEN STAGE, ROCKS FORMED BY 
SOLIDIFICATION OF MOLTEN MAGMA. 

LOOSE-TEXTURED SOIL CONSISTING OF A 
MIXTURE OF SAND AND CLAY CONTAINING 
ORGANIC MATTER. 

CHANGE IN THE CONSTITUTION OF ANY ROCK -
A PRONOUNCED CHANGE EFFECTED BY PRESSURE, 
HEAT AND WATER, RESULTING IN A MORE 
COMPACT AND CRYSTALLINE CONDITION. 

A GROUP OF MINERAL SILICATES 
CRYSTALLIZING IN MONOCLINIC FORMS THAT 
READILY SEPARATE INTO TOUGH, VERY THIN 
TRANSPARENT AND FLEXIBLE LAMINAE. 



MOTTLED 

SILT 

SLAUGH 

VARVED 

SLP: erh 
A:WB-HL17 
5/5/89 

MARKED WITH SPOTS OF DIFFERENT COLOR OR 
SHADES, BLOTCHED OR SPOTTED (APPEARANCE OF 
MARBLE). 

AN EARTHY SEDIMENT CONSISTING OF FINE 
PARTICLES OF ROCK AND SOIL SUSPENDED IN AND 
CARRIED BY WATER. 

AREA OF DEEP MUD OR MIRE WITH DECAYED 
VEGETATION. 

CONSISTING OF VARIOUS SILTS MARKED WITH 
SEVERAL COLORS OR SHADES. 
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APPENDIX B 

LOG OF BORINGS 
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S/lTY "-Liiy 

- 0£C.o-'Jf'<>5£/J Roc.k 

BEI> I< oct; 

NOTE.: 
<j-RflDE. £LEV/:lTION .BASE.D oN SUN OIL ?J..ANT 

D/ITU/vt ELEVATION Or T /S.o FT 

rOR. L. OCATION LAYOUT OF /ILL 8tJR!NtfS 

5££ lJ/?~WIN<f /2-.-/8- E- 1/089 

SUN-41424 

OF s 7 
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SHEET 2.3 
DATE. OF BoRINf:r #2.3 = DEC. 3; l'IS6 

BORING- LOCATION . Wz.o+9oj ..S /7+ 7o 

SUN-41424 

I 

I 

<ili'l'IPE EL.EVl'IT/ON 7 JS: O 

~~,~,~~,\~01";:,, F1Ll MllTERIR'- CoNsurs <>F /l 1Yt>CT<hi?£ aF ~l'l;~"wN 
~~ 8-"1.DWl'llSH- 'fRllY s1<r, t;f?llY ANT> BRcwN. C.lA,, D 

' • ~. 0 
.. • •c 
••• 0 

•••• tJ • ti 0 

"-· 0 •. 0. 
fl •• 0 
0 ••• . •" . 
• • 0. 

•••o 
••o• .... . .. . . 

SAWT> tvir>+ dC:CflS/OAJAI. ~;?Af/El, wco..D PRlt-1"'1£1"'TSj 
Cl.VVEl?S ANt> C.~NCfeeTE F!?A'fMP~rs. 

"1ET/IL FAii-TE F•~ ... /) G 4.0 FT· 

l"f£/)JVM Tb CoAl'S£ SANlJ wlT/f Mf/GH fl!llY£1. 

ANI> CoBBJ.£$ 

NOTE.: 
<jRffDE. E.LEVATIC>IV B//SED o;./ SUN OIL 

f'./..ANT j)rJTll/11 ELEVA/ION Or + JS. o FT 

Fa!? L.flyouT L.oc,qr10N OF /IL!. Bo/?/N'f5 

5££. /Jl?flW!N'f 12·18-£-//08, 

OF 5 7 

• .... " ~ 
'>:> 'I 
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DATE. OF 

/3oR/Nf:r 

0 
~ ....... 

• 0 

"" • l<) 

"' f... 
l/l "-I 

~ 
l.l) 

' 
'<: 0 . 

• "' .. r<) 

-.,_ + r.:. 
c ,.... 
n. . 

"' ~ .,: 
. 
" ..:. 

NOTE. 

SUN-41424 

#
/30RINq. 2..4 .: 

SHEET 

LocATION · W 15+35' j S 16 + 75 

<fRAD£ E.LEVATION +IS. o 
, 

2..4= 

FILL /l/JATERtAL- CtJ1Vs1,;Ts oF tJl!RK <;-RAY1s1-1-BN,,wN 
CLAYEY SILT w1TH SoP,£ <fRAvu., c.1,,1:>£"-s, 
CoN<{lETE FRll'i;YEM7"S1 Cop$;$S ANfJ DllRI< R.£]) 

PYRITIC WllSTE. 

SILT AIJb DEcl\YED V6'[ETAT1t>IY' 

·I Li'[HT 'iAflY SAIVOY S1LT 

I ~ 'fRAD1A11 -ro ~Riiy 15/'/- <; R£EN. 

/!RowN StLT, .SAN!> AN[) lfRAVE/. 
<' 

f1?1'Dn"1 To J..lflfT }!/ioWIV SIL~Y CL .. Y 

vsi; tiTllTI•" 

l?EP ,Roel< 

t:;RADE ELE.V.ATION BASEJ> OA/ SUN <'IL 

PLllAIT DAT/.IM £L£V~T/ON OF -;- 15:6 Fi 

Fol? L.l'IYovT L.tJCl'JT/ON CJF /}LL /30l?IN'f5 

5£E.' ,[}/?/lWIN'f /2.·/8-£.·llC8!J 

OF 5 7 

' 1'j .,.._ <l 

"' ~ ' I 
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SHEET 2..5 
DATE 

# 
OF 80RINq. 2.5 = DEC. SJ /95'8 

BORJN~ 

' () 

N 
...... 

I-
~ 
II., 

~ 
'O 

"" ' ' 
:t; 0 ' 

" <i- Q 

~ rt) " ~ 'Q 

"f 

' 0 
Q) 

NOTE.: 

SUN-41424 

LOCRllON ; w 2.o+oo j s Z...6 +50 

c;;.RADE E.LE.vATION + IS.0 
F1LL .MllTERrAL - CoN.stsr.s (Jr ;'1(JTTL/£[) BRowN 

Al'/P <jl?AY Sli.T .ANP tjRAvE<- 1 8R1c1< ,FRA~MfiAIT~ 
C•NcRETE 5ll'18.S, 8L.Ac1< Cl't"T'llL'fTIC WASTE 

fRACllV'f To REPl!lsf/- 8RcwN SIL.7y 5ANP_, C,.RAl--lili .. 

.5o!l1E G1ND£1?.s 
1 

PYR1r1c_ VJAS7E. 

Pflll'I<. <fRE£NJ5H - GRflY SILT 

DFIRI< fRfl't Sll .. T WITH .SOME. /)ECllY£0 
VEqETl'IT/oN 

C"rRA'fl.SH- BR.owN SILTY S/:lN/) AJ./P Cj-'?AV£L 

SONI/;. C. o BB t..FS 

<;RADE E.LE\/19T/ON BllSE.!J ON 5UIV OIL 

PLANT D,ATUM E.LE.VATION OF+ /S:o FT. 

FoR L/I Y ~vT L 0 CIJT I 0 N CJF /l!LL ,StJ~JNlj S 

SEE !.>.R~W!Nf /2..-/8-£-//08!} 
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( 

2..6 
DATE 

~ SHEET 

OF BORIN(i- 2..6 = DEC. 5j 19S8 

BORING-

NOTE: 

SUN-41424 

LOCATION: w 2.0 +oo; s 2..9+oo 

, 
CjRAl>E E.LEVAT/oN +IS. o 

FILL M/ITERIAL- 8RoWN CLFIYEY su.T 
w1rH BRtCI< FRI/<; MEIJT.S/ <jl?.IJVEL ;'IN)> 
woop F~ll-tj M.$/'.I T$ 

BJ.Ire I< CATAL YT/C WASTE 

wool? 5t.ll/1 

DARI< CfRllYISH-Bl?oWIJ SILT t.v1TH L.AYERS 
OF /3RowN AN!J yc:uoi-v vEIZY Fl.Ve .SANO 

fR!HJE ELEVriTJON Bl?SE.l> o/\/ Sutv OIL fJ.fiNT 

/),(}TUM £LEV/1TION ~r + /S:O rT 

Fo,e LAyouT LOCATION e:;f" /JLl Bo,RJNtjS 

:5EE /Jl?/!W!/\/<f /2.-/8- E·//08:J 

OF s 7 

0-- :0 
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SHEET_2..~7~-

DATE. 
.:# 

OF 80R.INCr 2-7: /IO<j. 9) 1960 

80R.JN(f 

- ' 

' 
() . -N 

0 
.,j. ..... 

LOCATION : W 18+ '!O; S 2..5 +Go 

' <f-RADE ELEVATION -t IS.O 

FILL M;t;TE.RIAL- Co1VS1sr..s oF <;RllY Ctl'>'f£y 

$/LT· 

BLA CJ< 011.y Cl'tTAt..YTI c. WA<;TE 

/)ARI< Gr-RAY oR<;ANIC. StLT ANO !JECl'IY£P 
VE<jETl'ITION WITH P1Ect:.s OF <jl?flV.CL 

o~·- o ..... 
::;/_~ qR!4y FINE .SAND w1Trl <jl<flVEl. 

e,. • (f ';:" • 

:·~_:cc.<> CoESt.£5 ,l).<.JJ> R<>ct« FR.4tj"1ENTS 
!', - .~.,

~~' f> .D 

·c.~t.:..o..o 

--''----- • •o BEP ;Roe.I<-

NoTE: 

SUN-41424 

{jRf!DE ELEVATION .8.1!5£0 QN SvN olL 

fl.ANT D/ITUM ELEVt'IT/ON OF +IS. O rT 

rOI< l.Ayou7 J..ocAT!DN Or ALL BoJ?INq.5 

SEE l>R/JWIN<j- I L-18- £-/lo 8 9 

OF s 7 
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SHEET 2. E3 
DATE. OF BORING-# 2.8 = //Urj-. I 2..; / 960 

Bo,e.1N<r 

. 
rt) 

' 

() . ..,, -

• 
0 
• N) 

' 

• 
0 
Qi 

·oj 
"" 

NOTE.. 

SUN-41424 

LOCATION~ w 18 +oo; s 2..6 -+50 

...... . . . . 
•••• 
•••• 
•••• • • • • 
••• 0 

• • • • 
~ .... 
•••• 
••• 0 

~ ... 
• • • • 

I 

<fR.ADE E.LF.VllTION +IS. O 
F/lL MllrERlllL- c oNSIST:; oF PflRK BR.owN Sl"T 

WITH CATALYTIC WASTE 

L °vY"ITER. Li.VEl A.5 or B/n .. /'o @ 4.z..' 
- <;' !Ut /)IAt'f 5oME (jf'flVU 

0/L)' Wl!STE ~ SoME Tlfllsl-I 

D,qR,1<, <;RAY CLAY.EV 0R<j1<1>11c. 51LT w17N 
PECfl'f£/J VE'i E7"fl Tl <>N 

WOOD PIECES 

BRowN 'fRflv&l wtTH Sl'-TY S,llNO pocKET.> 

Bo ULIJERS AN IJ C oHP'-ES 

<fRRD£ £LE.VfiTION BASEP ON SUN Cll Plf/NT 

DATUM f;LEVATJON Or T /5. 0 FT 

roR .1-liYovr L CJCl'ITloN Or /!LL BCJ.R1Nfj5 

:SEE D,Rftw!#f /'Z..-18- .E-11089 
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SHEET 2_ 9 
D.RTE. OF BORING- # 2.9 = /lUf:r. 9; 1960 

BoRtNCr Loc11TION ~ WI 7+ 80; S 2..4+ 70 

SUN-41424 

-0 
0 ..._ 

... 

-

U') 

0 
r-J 

0 .... 

NOTE. : 

, 
4-RADE. ELEVATION -j- J5.0 

FIH /VIII TE R i l!L - L. I fi HT BRoWAI c I.fl'/£. y s1~T 

l.\l~TER t. C.vEL ASoF e/9/6" @ 7.5' 

FIL~ Mf>TE/ttA! - tjRIV'/ JSH· B/i!owN CLAY.ti' SILT !.vtTfl BRtCI< 

rl?ll1MENTS
1 

<jRRv/U ANt> W"P ;::,e.,;qr-tE-vT.5 

/3Lt:;c.f< Cf!T;l/-l YTIC. wASiE So11£ 011. 

Tor of 1~oc tc 

(ff!flOE. £..LE.Yf/T/ON B/15£.P ON SUN 011-

PLFtNT o,11ruM E..LE.VflTJON or +is. o rT 

f"tJR t.flYOl/T J.oc.f'tTJON OF ALI... 80RIN<i-S 

S.Pc [)Rf!tvlNGj /2.-18- E. ·/1083 

OF 57 
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SHEET 30 
D,qTE. 

BORING; LOCATION; w 16+00) s 2.f+70 

\... - 'o Cl 

::t ~ II) 

"- • 
0 

~ .f. ..._ 

'f- ' :i:: I.rt 
I- 0 "\. 

) ' -l. 

It\ 
rri 

-I:) 
I.ii 
-() 

'<!'-

/llOTE: 

SUN--41424 

I 

~/2flDE ElE.VAT!oN + /S.O 

FILL Mf!TeR/fl/_- Cotv~tsrs oF L.hj#7" .B,{'oWN 

ClflYEY S/lT. 

• --r:,ATER LE>el AS oF 8,/,-;/~ • @ 3~ lo" 

~ ----.... 'rR.ADIAl'f {3J./l<.k. OIL'( Sf"oTS 

- - 'f.RllPINf SoMl. SF'~,,, cJ.llY cl'/T,4lYTIC u//ISTE 

~" 
i F3Lfl<I< C.Ll/-YE';/ oRq/INIC. SILT ,.,,,rll [)/!CAYEP 

I V6<jE.TATlolV 

tj-Rl!/JE ELEV-AT/ON 

FL-ANT £)/j TV,YJ 

j31'J.S.&Z> ON 

,CL.£1/,t; //ON' 

:SUN cJ/L 

o.F + IS."' rT 

roJ? .J.AYovT LocAT/oN Or /}LL ~0/<J#tj5 

5.££ j),R/JW/Nf /2..-/8-£-//CJ8.9 

OF s 7 
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SHEET~3~1~-
!JATE. 

"It' 
OF BoR1Nq 31 • /JUG-. If; 1960 

80RIN(j- LOCATION : W !ST30) 5 2.6+30 

' 0 
co 

' 0 • 
0 0-:. 
ci 
N) ... 

...,;. 

• 
() 

oO 

NOTE.: 

, 
Cf/?APE: /ELEVATID/-1 + /S.o 

Fll.L ,t1/ITISR1A1...- CotvSl:fTS oF c11vo&J<s, c;IJ;M/c4/.. 

/,<Jp,~rE I TIA! CAAIS, Co,ciL, t:J/L foe1<ET.S, ~11sc. 
T~ASH· t 
__ _,....-....~ t.JllTE.i?. lE.~tl /IS oF e/11/,. G {,.08 

F'ILI.. MP,TE.Rl/il- Cc-vJJfTJ or ,{J,t/RK. ljl<11'(1sfl-

BR~/.VN S.•l r. 
w,i.srE. 01 L l'Jl)CED r/IJ<OV(jHdVI. 

PAJ?,i' <;tUIY OR<jflN/C 
. l'E.(i&Tfl.T/DN 

CjRllDE ELEV/!TION B/15£!> ON suµ OIL 

PLp,1'11 DflTUM .ELcvt:!TloN or -r 15".o FT 

;::oR t.AYov-T /.. oc11r1ot.I or- !ILL BoR1tl!f5 

SEE /JJ'(Aw!Nf 12.-/,g-E-l/08'3 

SUN~-41424 
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SHEET 3 L .,.,. 
DATE OF .BoR.tNq. 32.: AUG-. IC>) 1960 

Bo,e/NG- LocATION : W 11+ SO) S 2..4 + 70 

' 0 
a:. 

-0 
Vi 

• -0 0 

Li) "' ' ~ 

• 

NOTE: 

I 

~RllOE E.LE.VATION + 1s.o 

FILL MllT$Rl/1L -Cotv"'51ST-5 o F f;lfl'IEY 
51£T WIT# ;?.tJ075 

BJ./+cl< Pocl<ETS 01' OIL /../kE WASTE 

/'OCl<ETS o.P L.lt;"IO 0 It. 

.r1a MA re~1/lt. - <u1..vs c,, L1>1u;P s '"TY s '4NP w1r# 
OCCf1'310µ11L ylUJUi, AND :rRoJV PYIZITIC WASTL 

DARI< ~Rll't Of<tj.4/JIC Slt.T w1r# /?ECll'(ElJ 
VEy&TllTltJH 

YELLOWISH-8/i!•"'-'IV /?ov,v/)fiO ij-f<IWEt WITH 
SoH£ SANl> 

C,RA!JE. EL.GVATION BA:SEP ON Sul/ 01/.. 

f J.11NT OIJ Ti1"1 ELEV/IT/() N 01' + I!>. o FT. 

For< LI/your ). OC,4T10N O,P ALL ,Bo,T</N(jS 

5&:£- l>RIJWI/\/ r; /2-/Cl- E-11083 

SUN--41424 

OF s 7 
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SHEET 33 
/)AT£ 

# 
O,F BORING- 33::. ACJ(f. I~ 1960 

80R!NG- L()CATION: w 12.+-?S j s 2.4+70 

' c 
....: ....... 

' ' 
Cl 

Q 

cO ri1 
rt) 

'o 
"i 

NOTE.: 

; 

ej-RR/JE ELEV/IT/ON + /3.5° 
FILL /11f/T£Rl/IL- Col/SIST5 aF T/IN cl/WEY S/!.T. 

~--- lj'Rou;,o 4!ATE!?. L£v£L AS or af,j,6@ S. f>7' 

.,_ yRll'01"7 8UlcJ< Cf/7'Al..YT.'C WllST/! 

~~\}>- ()Hy WASTE - SoHe Llfi!otD oil. 

01/RI< <;Rily OR'/llNIC SilT WITH DEcllY.!it> J/E<jli'719-Tn,Y 
ANl) OC.Cf1Slo,v1n qR11ve,t.. 

WooO PIECES 

Ro cl< 

(fRf!IJE EL£V17TION 13/lSED oN SUN OIL 

,PL/Jlv'T PAIVM EL.El/A TION Ori" /S'.O Fr. 

raJ? J..oc/1T/ON t!../l,,VtJVT oF /ILL BOR!NtfS 

5E£ ,lJ/?/itu!N'f 12.-J,g- £-/1089 

SUN--41424 
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SHEET 3 4 
# 

DATE OF BORINC,- 34 ~ A(Jtf-, /01 1960 

80R/Nfr LOCAT/ON ::: W / 2. + 8(); 5 2.6 +SO 

NOTE.: 

• 
Cl 

"' "' 

# ( f)Etllwll/?E BoR1Nr;,. 31 WllS U/\/'PER WllT.ISR. 

1?1v£R) A'T TIME CJr P/?IL.LllV6i. 
I 

THE t>RIL.llNf 

Rlf WllS Mo l/!V7"/E !J ON A SP.E. C. I ALL y 
C OA/ S Tl'? !JC TED Rt:i-F"r: 

• () 
Ii) 

• 
0 
• 

l'j 

' 

' Q 

ro 

·;, . ... ,..,.. .,o:-~ 

" 
IJ ~ _.--; 

' ' ..._ "io 
<'1 • ~ 9· •• :.. ,; ; -
. 0· L 'tJ 

l"" .. , · ... :a 
'"' : ~ ·:_!\ 

lf-l<?~De El-EV/Ji/ON + 2...0 

BL~CI< OfUjl'lNIC. :s11..r 
( R WER ScTTo"1) 

, 

!jf?flp,,,r:; ro BR•wPt~rl-!jlillY .Stt.r';l .5-'IM/J <N1TH 

<f RAVEL 

[}EC<>'1P•~£P R<>e.I< 
BRow/V SAllPY :s1t.r WITH <jl?flV/i.L 

NoTE: 
<jRflf)E ELEVl'!TION Blt.SED oN Sufi/ 01L 

P.L.11NT DATUM EL£///:fTJoN OF +IS. o PT. 

FoR LfJYouT .Loc/tTION ciF ;:tLl Bo£1Ncp5 

SE£ P-"<'1UvlNij /Z-/8-.£- //089 

,SUN--41424 
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SHEET 3 s 
DAT!/.. OF 

# 
BORING- 35'= NOV.2.S:,1960 

Bo"21Nq- Loc,qr10N: w 18+$s; S 2.5+"/o 

... 
0 
~ 
~ 

' 
I:> 

' ..... 

'0 

..f. 
. 1..o' 

(iRADE ELE.VATroN f C/.I 
I 

Fill Ml!TERll'IL- C"NJNr-' oF BRowN c~l:r'IEY 
5ANbY s /LT w17'# B.R1c1< F~l>'i A1ENTS. 

.5<>11£ 8/./1<1< SILT 

j Bt.Ac/C oRfil/NI c c L..<iYEY s 11.r 

·~···~ ~ 1'.fl.f+y Clfl-YEY A>ID $1'7'Y Sl'IND t.A.JITH S<>ME C/?fWcl .... ,,.__,o '1 1 

··~ :tj. 0 
:::::: .,_ q1<11y M£l>JVM 1"• C"AP-S'E. .SAND W/7/1 scME ~R.fH'El 0.... • • • ' 

1t ...; 
' () 

~ 

'b"'•OO" :P 
. ., ... ,-, •• ._fjffll'/ "SJLTY S,qNt> WITJ+ 5. ~ME SM»LL <f~AvEL 

.,, • ,..0 ....... ...... )l?llY MEJ>/1_,,,, TO coAP.$£ .SANP w'1rH <ifl.llV£L A.v.t> 

SOM-£. SILT. .S0/1£ Co$$/.$$ 

:z...o' 

' () . 
rt) 
..... 

-MOTTi.£{) Bl<cWN At-it> tjf1E£1-/ J)/iCoMl'•f£.D Roe.JC. 

fVBJJ.I. tj RM>EO S'9ND AN P 'i R!!vE/.. 
J</ 0 f"IM$$ 

rfR!IDE ELEVATl·ON 811S£/Y ON SUN oil. PJ.l!NT 

pATUM EL.E///JT/tJtv Of' -t /S:O PT 

roR ./.AyooT /..~.:;l!T/oN CJF ,llt.L 80.R/#lj S 

SE£ j)/?f't-JINCj /2..-l8-£.-/1089 

SUN-41424 

OF 57 
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/)AT£ 
# SHEET 3 6 

OF 8012.!Nfi- 36 =NOV. 2..8
1
1960 

BORING- J._OCATION ~ w 18+Soj s 2-5+-?o 

i.. 
Uj 

tt1_ 

~ .... 
~ 
h. 
Q. 
liJ 
Q 

' 0 

+ 
~ 

SUN--41424 

• 

, 
CiRADE El.EVATI ON + 9.1 

f'lll /V/f)TERIHL- <;RAY cLA)IEY Sll..T 
l.vtTH SoME!. C.INOERS 

(.5oFT) 

(;RADE EL£V;'IT/ON }3/!SEJ) ON SON OIL p,t.,qNT 

P,IJTVM J:LEVl+T/oN oF -t 15:o rT 

Fol? .Ll'J'(our 

5E£ 

C!F ALL 80/?1/VfS 

1z.-/8-£-llo89 
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D/JTE 
# SHEET 3 7 

OF BORIN<t 37;: Nov. Z.91 l'l6o 

80.R/Nf:r l OCATION : WI 7+ 85 j S 2.S + 2.0 

... 

• c 
• 

SUN-41424 

• 
0 
\!) 

' 

• 
() 

N 

I 

ti-RADE £L£VAT/ON -t- /5'.0 
F/l.l. MllTERllJl. - C<>N.S/5T.$ or B/./ICI< cu;Y 

CAillLYTIC. wll:>TG. J c l.AY.Ey S/J.7j yr?AVrt., 
C 0881.ES, /30Ul.{)£RS ANO CIAl!>Gl<S • 

yRllYISH Q,'?oWIV St<rY $,t:/NP ,e;Nll 
.5oMI: C o8et.£S 

{jRADE ELEV/IT/ON ,/3/1SED ON 

?J..~/\/TfJ~TVM Ft.E//ATION 

SUN o !L-

or -t-IS.orr. 

,PoR J.Ayour J.oc,qr10N OF fJLL 80R1Nt;S SEE 

j)Rf!W!IV f /2.-18- £- 1/089 

OF s 7 
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SHEET 38 
DATE 

# 
OF BORINCr 38 = FEB. 11; 19GI 

.80R1Nq. LocATJoN: W1z-1-:LS"j S 2s+60 

NOTE! 

SUN-41424 

CjRfqDf: ELEV/IT/ON BASED o/I/ SUI./ Ol/... 

PL.ANT PrtrV/11 Et..EVAT!oN OF;- 1.s:o PT. 

Fol? J..f}YOvT L-.oc,qT/ON CJF A/...L BoRIN<jS 

SEE. PR/1WIN<j 12..-/B-E-//089 
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SHEET 3 9 
# 

D/JrE o;: .BoR1N<:,- 39 ~ FEB. 14) I '161 

BOR/ /\f <f- LOC./IT/ ON : WI I+ 9S J S 2.6 + 70 

' 
0 . 
I'll 

"' • 0 

l"i 
• 0 

Nor;=.: 

, 
(fRflDE £LEVftT/ON +IS. 87 

Fll.l fat!rTSRJ!1L- TAN CLAYEY SJLI WITH 

So~11:. SAND F!NLJ q.RflVEt.. 

8Ll+CJ< DR(j/U>/IC. SILT 

::~:; "f(/!.{)()1fH-'$1<owN I"'/,;£ To CC>l'IP.S.f' S"!N/) i<.JITH 
••-:·.: S1>Mf!. (jRflVE.L. 

1,,0 .,<tit.:. 

'i~,:f:, Bf<CWN 51LTY .SllNl> WJ/H .So~E ejNfWEL 

(jRf1D£ ELEVATION BASED oN SUN OIL 

PL191VT D,4TUM EL£V"1TION OF+ /5:0 FT 

Po~ l.../1Yoor LOcl'J T/ON CJF /JLL Bo.RJNtfS 
5££ P/?flW!Nr.f /2.-16'- £-//08~ 
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SHEET to 
# 

DATE or BoRllVf 40= FEB. 14; 1961 

BORIN<f- LOCATION: w 12..+ss; s 2.6-t70 

..,. /8. 67 
I 

....._ ___ Ci Ro<l.VP WllTEll. J.f.VE.I AS ~F 2./"l/'1 @ 2., S 
, 

FILl Ml!TE~Jf/L Co,v$t:f7".5 or rAN 
CLllYEY S/l..T w1rrl SOME .5A/Vl> ,Al./P fRAV£l 

' (GLQl>N FILI.) 

gP.f.Y 51/..Tf SAIV/.) w1Tll SoM£ CjR.fW/il 

,__,~,;r 'if<l'Y .5AM>y ct.AY 
~~.I"! 

' () 

"' 

No TE.: 

<jRflDE ELEV/IT/ON ,B.fJSED ON SUN OIL•. 

PL;:;Alr D11Tt1M .EJ..EV11T1aN or: + 1s:o FT 

SUN-41424 

/:tJR .J./iy()uT L.ocAT/ON OF /Ill }30J(!N~5 

5££ .l?/?/:IWINf /2.-/8-£-//08!} 
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SHEET _4--'--'/ __ 
#-

BORI N<j 4-1 = fEB. IS: I 961 DATE. Or 

B OR INC, L. 0 C/1 TI ON : WI 6 -t- 2 O; S 2 2 -t I 0 

... 
' ~ 0 .. 
~ rl 
I') N 

'ti 

"' 
'c 

,..\ 

• !;) 
..... 

NO/£: 

I 

(fRfJPE. ELEVATION r/S:O 
~~~FILL 1'1/ITEl?ll'IL - TAN Ci.l'IYEY s11.r w1TH 

p,,,IGtr.s oP 011.-1.11<£ WASTE. 

. S<>M/! Pn .. x&rs or o//-

'fR~Y Dl?fjA/\/IC SIL.T w1rH S't!Hk 

DEC/:JYED Vetf'ETATl 0 µ, 

{j-RfiDE ELEVATION /3ASE!J ON )u,v OIL 

PJ.fiNT PflTUM EL.E//AT/oN OF+ JS. o FT· 

FtJR L-i'YouT l. t()c/1TI oN OF /ILL P~~!/Vtf 5 

5££ />/?fJtvlN'f /2..-/8-£-//0~:J 
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OF 57 

' l<J .,.. c 
\f\ tic> . ' ... ' 

<;) 

" ' ' 
~ "" ~ II --.... ' ..... 

. ..... w w 
..J z . f- " :;: V) 

" u 
0 0 "' 

' ~ 
. >< 
~ 4l 

'.:'-.! 

<.b- ~ <:: 0 
-u 
Cl,( 
0 LtJ 
co< 

4-1 
Lt.. ~ 
O:::r.:: 

!-..: 
07 Lt.! 
0 
-...J 

" 0.. .,,· 
0 

.Q 
CJ:r: 

c:)Zcn 
W::i 

<.;> . u 
z8a: 
:::::i a:" "'0..:;; 



( 

I-
'<l 

~ 
<: 
..... 

~ «. 
IJ ,;,. 

# SHEET_f-'-"2_~-
/JATE OF BoR/Ntf 42.. = Ft:.8. !~ 1961 

BOR!NCf LOCATION : W' J 7+- 80 j 5 2.2 t 30 

~-1--

' () 
II) 
~ 

Alo TE: 

, 
4-RAOE ELEVATION t- IS. o 

FILL /VJf!T£.RIAL- c o!VSISTS or //IN CLflYE'f 
SILT WITH St>ME SIMl/J AJ.IJF <;!?APEL 

f/ECES ""' CoWGR6.TE1 8RJGI< ,<Ir./ F> 'i/?flVE-L 

~~~-- - t...q.f\CU'-'I? WATIH'. J..EVE.L AS. F 2/,.5)41 @s.o~ 

SILT w17h' 50/V/E 

J/Eij'ET/ITl1'N 

BR.owN 111c11cEOVS S1LT'y SllNlJ 

{j-Rfj!JE /:.Lf.VI! TI ON /3ASE/) ON 5 UN Ci! l 

?I.ANT b~TUM £LEV,qT/ON OF i- IS: o rT 

f'oR 1.,qyouT 1..oc19r10N OF f'JLL Bo!f/Nt[S 

515£ Dl?/1WIN<j /2.-/6'-£-//08!} 

SUN--41424 
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# 
OF 80RINC, 43=- FE.13. 1s; 1961 

SHEET 43 

BORING- LocAr10N : W 17+8oJ· .S 2.3+/o 

!-,_ 
"l 

~ ' 
~ 

~ ' . 
' 0 \0 

°' 
...... 

~ 

" N) 
<l. 

~ 
' ~ 
r.:. 

' c 
..i-: 

JV oTE: 

SUN-41424 

, 
Cf-RADE &LEVrlTloN + 15".0 

FILL M/.ITIU~/fll- CONSISTS OF T"IN cuiy,Ey 
SILT wtrH S>ME C'-AY 

BLAcl< PtJC/<ETS aF tJ/L·L11<1!. WAST£. 
SeM£ l-l~vtD oil.. 

PIE.Cf!.S oF C o.vcRETE. BR' CK ANTJ tj Rf+v/Et.. , 

DARI( <il?fl'( Of?!fANIC s I J.. I WITH ,S oM.E woalj 

PEc/IYEfJ VE7ETA/ION AN.I> !jR.f1VEL 

SANDY 5/LT WJTH Sb~E CLAY 

<fRADE. ELEVATION 

FL.ANT Dl'ITVM 

__ ... 

8ASED oN 5 VII OIL 

ELEVATION OF + IS.o rT 

PaR L.Ayour Locl!TloN Or /ill BoRINfS 

5££ J>,f/tW/Nf /Z.-/8- £-/1083 

OF S7 
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SHEET _ _,4_4-_.___ 

DATE 
# 

OF BORJN(j- 41- ~ AU<f. I~ /961 

BORIN<f L OCflTI o N : WI I+ 7S J. 5 28 t- 30 

... 
0 
• 

rl 
N 

- (l 

' ~ 
0 

0-:. 
~ 

... 
I:) . ,,, 
..... 

'o 
...i 

Nor£; -

, 
c;.R/IDf. EL E. VA Tl o/I/ -t I 3. 7 

FILL 1-111TER111l - coµs1sr5 or BRowN c.uwsr 
rJ'-'£ SA1'1{) 1 .SAl'IDy SILT AND <jl/fll'EL 

PoCl<&r.s oF f3L.'1ci.t. SANP Fill 

MoTTL.Ej) B!<cwN ANI> <;IU!Y Sil TY CLAY 

REDPISfl-.B/i'o"/IV SIL.TY 51'/Nl> AND if~A//EL , 

fRAYISH-BRowN /.'1/CFICEOllS SANl>Y 511..r WITH 
~CCIJS/DNl/t. <jRfl'VEL 

B/EIJ J<oct:. 

<jRflDE ELEVATION 

P.LfJNT f)f1TU/V1 

BllSED o/I/ svw 011.. 

ELE.Vt9T!ON oF -t- 15.o FT 

FoR i.AYouT t.oc,9T!oN OF riLL BoRtNCrS 

SEE Dl?~w/N<j /2..-/8-E-1108'} 

SUN~41424 
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'q 
:::. 

4-S 
DAT£. 

#' SHEET 

OF' BORING, 4S=- SEPT. IC/
1 

/962.. 

/3 ORJI'/ Cf L OC.ATI ON 

. " ,.; 

' 

• 0 
,.; 

... 
c 

• 
IV) ' 
~ "" 0.. 

...... 

• 
() 

NOTEl 

, 

t;.-1>.·.• -- ~RAVH 5flND 5ToNE., SILT {RoflJ)Wl'>Y} 
• • l!>• 'i J I 

Cf-R!JOE ELEVATION -r1s.o 

F/1-L "1ATE.R1/tL- <jRf>'f/tND 8P.owN S1L1/ SANI>; Cll•Y 

ANf) 5oME. 'iflflVE-L 

5Pli/VT c.iAy CATALYTIC W/l'S7"E 

5cM£ O-IL'f touAsT£ 

Dltfll"- !jl?fiYl5H -s;;;owlll ;5JLT AND OEC/l'/'elJ 

//$'f£TATloN· 

·:~{"~~· <;R~'llSH-8/?oWN 5n71 :SANb, ,4N!J ffflJVE<- Mljt.TVt<£ 
,,t;>Ot-

._,__,;.., ~PARK !jfl.EJ:IV /;Nb WHIT.tr l>E.CCJ"1F".S£t> ,RoO<. 

(_BLl\Ci< .All!> wH1r£ <jl188Rt> Rt>CI<:. 

C,.RADE. ELEVATION /3/JSE..D ON SUN 01L. 

?.LANT l>/1TUM £LEVA TI ON Or +IS. a FT 

FoR l..AyouT J.-ac/1TION OF /ILL Bo.RtNCjS 

.Sff£ ..DRflw11v~ 12- -18-,£- 11oe 9 

SUN--41424 
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# 
DATE OF BORING- 46 = 

/ 

SHEET 46 
SEPT. 2~ 1'762. 

BOR!N<f- LOCATION W /4+ 4-0; 5 2.. 7+ 2.D 

• 
() 

K 

"" 

' 

1,¢ I 

' 
'-> 
I'(\ 

"' 

, 

··-(:; -~:- (j1?11vu, 5ANP, Sil'Jj ST•NE {Jvsr. (i<:afllJWAY) 

""''"w~'''Flll MAT£/U,4L- l"'l•TTJ..&}) 'f~l'IY AND /3/e~WN $/'-TY 
C l/tY WIT!+ tf'!?nVEl AND SflN D 

.SOME W••D FRllt;'MEIVTS 

NOTE: 

<TRADE. ELEVATION /31lSED oN Svtv Oil. 

?LANT DATUM t=LE "'RTJoN oF -t- 1s. o rr. 

FoR i..l'tyouT t Ocfl TJoN o;= ALL Bo~/Nt:jS 
SEE f>l?IJWJN<f 12..-/8-£-//083. 
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SHEET 4 7 # 
OliTE OF BOl~.!NCf 1-7= SEPT. 2.0) 196Z. 

80R1Nrr L OCflT/ ON : V/ I 6 r 2.5 j 5 2..7730 

~ 

() 

~ 

"*"" 

' 

.. 

Q 

' 

() 

rl) 
~ 

NoTE: 

, 
{f-RflPE ELEVl'ITIOtJ +IS: o 

rill l"J/tTE!?/A/..· CoM,>1fr..s <>r 'jl?AY p,Nl> Bl?•Wlo/ 
SILT, :SA>I~ ANb <j~AV£L . 

."1e>,:;rt.y BtllC/<. 01Ly .SAAIP l'tlVP :S<>I"/£ 

woo D PEBf?IS 

t;r<llY1s1./-p,!?cw!V cL.AY&Y .:s1"-T i.v1rl-I 

t"l41A.J J.A'f.Ell..5 ,,p .SAN/> 

<jRFIPE £. l E.YATI ON 
?.t.ANT D!1TUM 

/319SED ON SUN olL. 

£.LEVATIQN oF 7- /S".0 pr. 

FoR J./!youT /..ocfJTJO N Or /ILL 801?1Ntj S 
SEE £>,,f,£/WINf /2.-18- £·//083 
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